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COMPLETE SPECIFICATION 
"Improvements in Ship Logs". 



I, SvERRE WoLDSEiH, a Norwegian sub- 
ject of Strandgaten 18, Bergen Norway, do 
hereby declare the invention for which I 
pray that a patent may be granted to me and 
5 the method by which it is to be performed, 
to be particularly described in and by the 
following statOTent: — 

The present invention relates to an im- 
provement in ship logs, that is de^dces for 
10 measuring the speed of a ship thiou^ the 
water. 

The object of the present invention is to 
pn)\dde a ships' log which is of inexpensive 
construction, yet gives a highly accurate 

IS reading and in whidi a generated signal may 
be transmitted to remote indicating dials, as 
for instance to dials m the chart house. 

According to the invention there is pro- 
vided a ships log of the kind comprising a 

20 housing having an inlet tube and an outiet 
tube so arranged as to cause water flow 
through said housing in accordance with the 
speed of the ship, a propeHor rotatably 
moxmted within said housing, a pulse gener- 

25 ator for setting up an alternating current hav- 
ing a frequency corresponding to the speed 
of rotation and a measuring instrument to 
measure the frequency of said current, char- 
acterised in that the water driven propeller 

30 or the blades of said propeller are made of 
magnetic material, or said propeller carries 
magnetic pole shoes whereby the propeller, 
the propeller blades or the pole dioes res- 
pectively form part of the pulse generator. 

35 Preferably the pulse generator comprises 
electromagnetic windings connected to the 
input of an electronic amplifier, the output of 
said amplifier being coimected to the measm:- 
ing instrument which is graded into the speed 

40 unit. 

In order that the invention may be more 
clearly understood one particular embodi- 
ment thereof will now be described by way 
of example with reference to the aocompany- 
4S ing drawings, wher ein: — 



Fig, 1 shows a diagrammatic vertical sec- 
tion through the housing of the log and the 
electromagnetic pulse generator. 

Fig. 2 is a circuit diagram of the amplifier 
and the indicatmg part of the log; 50 

Fig. 3 is a plan view^of the pulse gener- 
ator: and Figs. 4 and 5 are diagrams illus- 
trating the operation dl the electronic am- 
plifier. 

Referring to these drawings in a housing 55 
1 is rotatably mounted a turbo rotor or pro- 
peller 2 with a plurality of vanes 3. Tht 
housmg is provided with an inlet tube open- 
ing forwardly at the bottom of the ship and 
an outlet tube opening aft. 50 

Each vane 3 carries on its outer end a 
shoe 4 of a magnetic, non-corrosive material, 
preferably stamless steel. During the rotary 
movement of the blades said pole shoes suc- 
cessively pass an extension 5 m ±e housing, 65 
separated from the water passage of the 
housing by a thin metal wall 6 of a non- 
magnetic material. In the extension 5 an 
electro-magnetic pulse generator 7 is arrang- 
ed. This pulse generator may comprise 70 
windings coupled to the input of an ampli- 
fier 8, the output of which is coupled to a 
speed indicator instrument 9. 

Due to the flow of water through the hous- 
ing 1, the propeller 2 is driven at a speed 75 
corresponding to the speed of the ship. Each 
pole shoe 4 generates two pulses in the pulse 
generator 7 each time a pole shoes passes 
Sie pulse generator. The number and spac- 
ing of the pole shoes may be so arranged in 80 
relation to the poles of Ae pulse generator, 
that the frequency of the current generated 
is multiplied. The voltage induced in the 
pulse generator is used as input voltage in 
the mnplifier 8. This amplifier delivers an 85 
output voltage independent of the amplitude 
value of the voltage generated. The outgoing 
current passes through one or a plurality of 
electrical measuring instruments 9. The read- 
ing of the instruments 9 may be adjusted to 90 
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•a setting giving nautical miles per hour dir- 
ecfly Qr in another desired manner. 

The construction of the pulse generator 
ajid the amplifier will now tie described It 
Sshouid, however, be noted that the construe^ 
tion shown in the drawing is given only by 
way of example, and ftat the opugtruction 
may be modified, in any manner readily ap« 
parent to those skilled in the arm. 

40 A strong permanent magnet 10 e.g., Aliii: 
CO has Its magnetic axis mounted normal to 
me plane of rotation of the vanes, that is 
parallel to the propeller shaft and carries 
four cores 1 1 of cast iron, one in each comer 

15 as shown in Fig. 3. Each core 11 carries a 
coil 12, the coils of all cores being coupled 
111 series and connected to the input of the 
amplifier 8. It should be observed that the 
dsBgiiSionfi of the coil ^res are small in the 

20c|rgus}ferential direction of the housing 
compared with the diipensions in the axiai 
direction, Bmm. .Qt JhQ ibWy cbihpfcss- 
ed rectangular s§ctioB of the cores short but 
s^ong pulsus m set up in the coils 12 At 

25 the passage of the poJe shoes .4. As shown 
in the present e^pl§ fliers are two sets of 
coils m the circumferential direction of the 
howsins. The spaQiflg bstween the cores in 
this direction i.s §e!§cied to equal ons half of 

30 thp distance be^g^n two jiei^bouring vanes, 
sp that twg pul§ej5 a^ejset up for each pas- 
sagf of ^ pole.^hoe past fte pulse generator. 
-The repetition fr^u^Qcy ef the voltage in^ 
duc^ in th^ pulse gep^atpj: is thus double 

35 the frequency of p9«S9^ of pol^ past th9 
puki^ generator. 
In th^ example ;sh6wn iii. the drawing the 

- ^lep^ohi? ampUfier comprises two penfodgg 
13. The-oytput f rom thie last ojf said pen- 

-40tode^ is ^nnected to a bridge rectifier 14. 
. wh^r^om th^ reified voltage is <soi}pJ'ed to 

th© indicator jjistrument 9, 
In th§ diagrams shown in Figs. 4 spd 5; 

the -workijpig pf the ainplifipf unif is jUgs- 
45trat0d.r 

Fig. 4 shows the pui^e tmn from ttie inck" 
up which is the input to tb§ first grid, and 
output vpltage from the first vftlv<e, 
' f igr 5 illustt'ates tbfc anode purrwt in tbg 
50s§cpBd valy© -plotted- against fte input volt' 
ag§ to the grid of the second yalv§. 

The pulses ftom ft^ pickup device having 
^ fojm as shown in Fig, 4 are fed to the m* 
put tenntaate 17 of the amplifier. The input 
55 network compalses a Ipwjpass filter generafly 
indieat^d at 18 to avoia disturbances from 
higb .freaueney devices on board, that is 

- transmitters, navigation aids ete. . 

Hie puke, fepelitioit frequency may be of 
60 the order 30*30 c/s corresponding to a spp^ 
. 2-20. fcnot^ and the.pulse length of the order 
5 to 0.3 uhsec, (mflli sec.).- • • 
. The fir^t valve- I3a-act5-&« a norinal ain- 
pMer whilst the other vdve 136 acts as 
65 limiter, having a limiting resistor 19 in series 



with the grid. The RC combination 20, 21 
IS chosen so as to give a time constant which 
IS fairly large compared with the lowest pulse 
/repetition frequency to be measured. The value 
of die grid Hmiting resistor 19 is chosen large 7a 
.<:oinpved with the ^id imput resistance of the 

^^il^^^'^'^'W^^^^^^^ The anode 
current therefore will have a rectangular wave 
form as shown m Fig. 5, and the voltage ap- 
pearmg at the anode has a similar form with ^5 

A^J^"^^"^^. independent of the fre. 
queney. A differentiating network, the time ' 
constant of which is short compared with the 
pulse length corresponding to the highest 
speed to be measured, comprising a capacitor 80 
22 and a resistor 23 make an alternating cur- 
rent flow tiirough the resistor. The mean 
absolute value of this current i§ proportional 
to die pulsp repetition frequency. The cur- 
rent.i§ rectified'k the bridge rectffier 14. and 85 
made to flow through preferably a moving 
coil instrument which will show the speed - 
on a h/ieai» scale. It should be noted that ' 
the rectifier unit may be <^ittsd and- the out- 
put of the amplifier directly cpupled to the 90 
indicaior. However, in such cases an 
instrument must be used, and such instru- - • 
njents jiav^. as is well known, in the art a " 
non-hnear movement and tfterrfore a less 
convemeiit scale. 95 

A variable resistor 15 is coupled in paral- 
lel with the measuring instrument 9 for cali- - > 
bpatm^ the instruinent. * w _ 

: JThaampliiaer imit is driven from the main 
power supply of the ship through a suitable 100 
nUering device. 

In order to render the instrument reliable 
the anode voltage supply is stabiOsed by - 
means of a neon stabilising valve 24 and a 
suitable series resistor 16» 105 
• The resistor 16 may be made variable so 
as: 10: accommodate different voltages of the 
source which may vary in different installa- 



It stould be noted that the invention may 110 
be laedified in dfifferent ways within s?ope 
c* the invemion. for example the blades or 
tft© entire propeUer may consist of a suitable - 
metal. 

What I clafan is: — ^5 
•LA ships log comprising a housing hav- 
mg an inlet tube and an outlet tube sp ar- 
ranged as to cause water flow through said ^ - 
houismg in accordance with the speed of the 
ship, a propeller rotatably mounted within 120 
sajd housing, a pulse generator for setting up 
an alternating current having a frequency 
corresponding to the speed of rotation and - 
a measuring instrument to measure the fre- 
quency of ^d current, characterised in that 125 
the- water driven propeller or the blades of 
said propeller are made of magnetic material, 
or said propeUer carries magnetic pole shoes ' 
whereby the propeller, the propeller blades 
or the pole shoes respectively form part of 130 
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the pulse generator. 

2. A smps log according to Oaim 1. 
wherein the pulse generator comprises elec- 
tromagnetic windings connected to the input 

6 of an electronic amplifier* die output of said 
ampIifL^ being connected to the measuring 
instrument wmch is graded in the speed 
unit 

3. A ships log according to Qaim 2. 
AO wherein said electromagnetic windings com- 
prise t«ro coHs wound on cores mounted in 
a plane notmal to the plane ct rotation of 
said propeller. 

4. A ships log according to Claim 3, 
IS wherein the dunension ci the coil cores in 

the rotational direction of the propeller is 
small compared with the dimension perpen- 
dicular to the plane of rotation of the pro- 
peller. 



5. A ships log according to Qaim 2,20 
wherein the output of the electronic ampli- 
fier is coupled through a rectifier to the 
measuring instrument which is an instrument 
having a linear scale in the measuring field. 

6. A ships log according to Oaim 1 or 2,25 
wherein a variable resistance is used to shunt 
the measuring instrument for calibration pur- 
poses. 

7. A ships log for measuring the sf^eed of 

a moving vessel, substantially as herein des-30 
cribed with reference to the accompanying 
drawings. 
For the Applicant: 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Naper House, 
24/27, Hifiji HoBxim. 
London, W.C.1. 
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t/ie Original on a reduced scale. 
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Fig. 5 . 



